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(54) NON-VOLATILE SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an NAND type 
flash memory in which making a memory cell minute can 
be performed and which is provided with an operation 
system in which deterioration by a hot hole is 
suppressed. 

SOLUTION: One or plural MOS transistor TR1 (TR2) are 
connected in parallel to memory cells M1 1, M12 (M21, 
M22) connected between a data line D1 (D2) and a 
source line SI (S2). As charge and discharge of a source 
terminal are performed through this MOS transistor and 
a dummy memory cell, hot electron injection is not 
caused in a non-selection memory cell on the same 
word line, threshold voltage never be varied. A dummy 
memory cell of the same constitution as a memory cell 
may be used instead of a MOS transistor. 
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mm 1 1 ***** 
*$j*jf-£>j**-fc-7 h u *AtfK&gofcy*:'JTu 

s>a wror»rarEia;sn* 
^^^l^ciTV-^silRMOS h?>*:>x*ft/r 

ft *tT ^RJCMy- & * * *SH© b ,'l^ftftfi 
9 * 4 *±fflftrt or f**y- h fc*iPft 3 1 *** 
<C±KJ:**ff^***^*W^*H**. 7" 

*»<t y ~x&<mvi#&2ntc >• * i ) t juic** or , 

ft jC*ij-fejMc>y--|'«:iESffi«railirr*fKc«KM 
OS h?>^X*afcli**->-*L'%^ftONtt5afc: 

or *«<t v-AtuMttcc-r ^ c <t ft**ia<tT 
m>m.2 ] nfc •? ***** 

^r*>* * g%*ft^ b u $>xi*K6fi;eofc>'* »j r u 

*ft/ r or ^ffiircffrasn* ^- 
U >*y-ts*©y-A=fe-t'7f r -3fai»Ki^*tt* 
■tW^M^v -^swc^OAJbr y - AigfK 
mos ^^>t>^^^*/r^*c^iay-^lfiu:^UA:ti 

h>**«*«i'r****£ffl*ftor*M*'--i' 
cc**ft*£AO. »*»ff*?f^iaic»aiy-hto» 
*fi<B I* > * *9ULMi »r * * *£ffift/r 0 r 

^s&frfrssft**, y-x«DHictt«3n 

fey.*y-fe.'UC*tor, l ®Sfci*fei&*©MO 

>•* 9***0 n*wk or-r- y 

^9f*>' * u****? h >At*xiegofc>-* »JTU 

4**;U ^*tf**<DKu/>*S^H , CHi5ifc3n& 
tW^tflKifc&OfcirFu^^MOS 
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« > * * ft o r £P fitrc »««n4 * »«: 8ft 

■r»«8n**t^y«-AiW£t(Wli/fe± , c 1 v-xa 
KMOS h7>^A*ftftor£«v-A*aKfc$ofc 

*©*^#a#IMKtT$»KC** •J-fe*«>»fi*'- 
tic * * *<cftf or je<d&*h fteptoT* c tic <* o # 

fty- t t f? xM$L<0 t >***J**flR*T *■ + **£ 

®*ft-or#£y- tK*^ft&AO. MiiWftiT^ 
Bt« > * y •bitoMai y- t jc •> * *K5tf o r A©** 

EftEffllDOrS^*-*- t &***■©► 

i *r * * * *£S* / r or K ^^«« ^ I * tt 
^ 88 i y - A ea Cffl u: 3 n A: >' * 'J -b *c *# o r , 

atw«: i«fc«aiwi©MOS h^>i>x^s 
a->*»j-b*^m^tin-r, s^«p<r*tf^K 
u:. -b*®y- hteiESEftenJta^*B5K:B?£M 
OS h^>t>xjr*fc«ys-y*'j-fe*ftOHtti»u: 
or v-xsft^&tiif *c<tft^ai^ 

4£^ft>» t >Jt^h 'J * Al*tC|2g O tC Jt * »J r i- 

■v«:laS>i. ^*'j-b.'K3s>Kb^>ftit8$jar^f*3n* 

^^-^»«:^OA;±rKU^^S^MOS 

i>x » ft/r or &JPE»r im ^ *«wc m$« 
o. y*y**©v--xftitlW'«*sn*-t^'y-- 
x«K*mofc±ry--xs*MOS b^>^AJrft/r 
or*ay-xesi«c»taoA:1is6ft»^Wfett*«# 

§B1S^5(C «5V »r , ^fc «J * *<PS£lffJ$i&j£ferFft ft 

^gs«:-»f * »j * /K#waiy- h cc-5 * *k» or iE<Dis 
SEfteirtiif 4ct«i J: o»aiy-b & h> 
**Wt*«i»r?*4*±nW:/r0r»ay- He* 
^ftaAO, mtti%&1i j 
ttc*y* Acc«or©o[>a*ffi*a«BorMy- f <t 
•5 * iwao b > t» juMtft mi *r ?■ + * >\>±w*. ft o r 
^jey-h^*^ft5iti$< cdtc.fco^wsiSi^ 

fty-HceoTBor^^^-fe^ftON^Jlio. 

«<t v - x«ft IWttccr i>^^ti 

CC*JSWlC#igy- h ^©S^^^^Plfe^TS^te 
^f*^'^ »J-te*ft^ h »J ^A^uiBfigOA:^* 'JT U 

^ftjiu, >• * -b .'Kd k u ^ > ft *fcs*s r -^fi£3 n & 

th^r-^«i«C»ttOte±"CKU-f>atRMOS 

*ft/ror«iae»r»j«3n&9 !r -4F««: tt» 
O. ^*"J-b*©y-xft*^i r -*«li*Hc4*ltll 



mx'j&f&ztiz j *'7V'~z&K'&&otc±x\ v-*jg 

A©WU»Sii**ff*tf^ l> ^^<^>^sllfMy- 
^ k * * ,'nc*t l. r JEo&SE&enfcj-r & c ttc & o # 

jgy- h £ $ * I- > *jMUfc£fl!l»T ? t * A£ 
ff«:Enttii,r»K^"- I- & 9 a AMP h >* JHR*€r« 

fcfrl'il&OlESiE* V fcEMDl/C>*y "b 

4U0f*y t'J-fe^vi- ij * *1*Kfi2g I* A: >' * 'J T u 

t n h&xo>* * y -b a© u * i ifME#s i <£*e# 

i£$f*,rf * «J -fe AS: ^ h 'J **ttKS2g b fc * 'J T b 

stM $ *r v - * awe bftLbr v - * is** 
mos h ^>^^^*/ro*c^av-^$ati:^uA:^ 

I* > * aju** w * x * ♦ * a^m* a i# r^iK ^ 
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abw> ^ >*A3s#*«<,»*c * * 4 ^£m&ttLx&i& 
«W«*fJU. 

<Z» * y -b jUD L * t 1 <QW&&TtZl 6 3! 

@Ewrr*>^ > * y ■fe*tMt-r©#«tM^»ai*' 

- h *m * M 0 5 $ 2 <DS5£K J: 

^f*>^yH2^«r^ h y ^At^tciegi/fo^^r 

> «r ox zmvmem® ztiz^-* mxim 
H-c3B?a $ n-s -tf-y v - * ^ ?c±c y - ^siH 

MOS Y?>VX*£1t0X&mv-A$BLtC&&lstc& 

u:^ * «uu:^l,*c iE^i$«s^6ni3D-r c 6 ^i; o ^ 
&rtur#&y- hcd^£#Au ^«^%tf^R 

tC > * y -b .'KC-SIJ^ h K 0 * .'U^ *f U X 

«r£n i/ x v - h t * «wrsi<o h > 4 ,«na* =5: ^ 

JEEa^2<D@EWTT*>* y -b^o^ a rcc**4 * 
too. s^<<:»i&^'-h^^«raAr*#*Mosb 
tc-oi.*x\tQ **tcftL.xmm-'- h^iE^ss^eo 

a 

ftCD 0 * ^H*E^^CC'«EW±C' > ^& y -b A^i9& 
WO 0 * l - M©Wt*©«EW±©> * y -b^^lfS 



[ IB*® 1 3 3 I?S>' * -b JtOSii**5 J: 

**iB«l4tt h«lO*JWC»L* 10 

1-12 OIW 1 flWCK$S<0«P«tt¥»f*82ttft 
S. 

s. 

- * &AS*TCf X < ^&*<i* h C t «;Kia it* * 

mbh 1 - 1 5©i*rn* 1 3»K:satt®^s#fett*»<* 

Clg*JS 17) 2 ttJbCMBr- *«C J: -7 ~C I ~^<D 

-b>*? ? *£^wt-sc<L£ftf&tT&tfr*'i 1-1 30 

m&El 6 3 l^<D7*-*l&fc<ttM''?<Z>'fe>A? 
[11*4(2 0] I5IB#ii#iOT4:tT5R*, 40 

zftzmtzt 1 -2 o«oo-rn to 
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*»i iiicga*©Tfi»tt**iwatt«iB. 

[0 0 0 1] 

*tH^.A:TiI^tt^«^|5;^StCW0, fcK. AND 
3>*»J7Htta&fc?fl>. fornix*? 

[ 0 0 0 2 ] 

it. MAK. 4*PW3-2 i 94 9 6^£&K*3n* 
BSUft-ittttaoN OR SI7 ? ? f * * * y &W*n 

^*>-€«jcc*H»i:ti, (9 3 6 >*»i-fe 
AMI MJfrAttCCBflsn, >*'J-b 

A©KU^>ti^#**-*»BLK«fc3n, 

wL^$h*cM$n4. e ©AS tifctt 

SHE) N O R * 9 V ^ > * »J fctf * r : - 5? ©.itefc 
[ 0 0 0 3 ] NORM77 * 'itCfeH-^ > M 
-^^JEsStTH^^Ci^ J: -rtf t?n^>o COC'i* 

h Kis^feriA-rac £ tc j: ^x?f ^> 

[0 00 4] CftCC*U/C. «<>t». ««H t 6-77 4 
TJ:7u:, >'*'J-trAM 1 1 -M2 4<*»y- 

^e£3 n^^^*^- ^ tttto fc±*c ku-o aftM 

OS h7>S^JrTB 1. TB2«:f>L.r^:)3i28Sr^ 

rftav- < x«asLJc**i/fc«Wj*« , &. an Da 



7 

[ 0 0 0 5 ] AND377 ? t/a -rf* *C *5l« > * U 
•fc*4)^-*Oiil£l*, a»y- l-fciESffi«l«IIU 
y - *<t F u -f >£&t5£Pi@fcKT* C t K£ 0 frfc 

^©^-*«>*ii*ii. i«y-nc:&«E*:flQ*. f 

TF-Nh>***MW&£U Fb^>*£f*!3£#& 
y- ME)*- ;<-3 ?7fgiai ( FH i>* 
t/rorw^wfiy-^&K^^^ww^ 

ft W 3 tl, >' * V -b .'KB ly *l >HSGE#ttt '1*5* £ 
fc. NO 7 7 i^^ > * 'J fci:^ A N 7 ^ 

»>ty(c^ i cit ritAMMj *65« mn 

#(1996) mi 1 1 4H-»1 1 24H«»«bk: 
[0 00 6 3 

nx&ttc »«y-i-tt:fK-*£A-r*ifr 
■c. &?s&mm< *&&&*^Co « 

[ o o 0 7]c n«:«o*ca*©A n d^7 ^ ? 
* 'j *cti, ^ > 4 i i ^ ftMiftt flit * r r- 

a«4S«»«a'Ci^iia4««aEik3OTiffir*4. a 40 

OX. *£*-#tir§£#fcJ:tf^*&?T^fca&, * 
[0008] Sfc, ?5ftGfcJ:^lCAND31'7?*V:* 

c©ya-/<jiy so 
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-*e^<oa> * * ^ *-ji4k4Httw:j: « , x&vHt 
goac***?**. coj^cc. ANDa77^-/ a 

jt*!H**-«Sft v -fe*3r-«M.. 
[0 00 91 8E*«Z;'ANDS77?W>*'J 
**-^>ttS-tl/FU^>*tftS{2:iESff«:JiB^rfT 

vc*>, f u^>a«E>*«TO*ccM»rM> KNh > 
*wob*¥;*iw^K«fcOJ^*tvcy- hwuft 

A£&*MlL'. 'J t f >^-?>^v a 

UlSC^-^^-^^^^il/r^O. !**o>*a 
[0010] ^CT'^^oc-e^ti:. «SW*cSm^ 

«teTW«±*sw«ttUiiaK:*5^x. ±ie a n ds>* 

JgS \ic J: * > * *J * .'U^<b^iJ C^'ttl ^«Wf77^* <£ 
[ 0 Oil] 

[lfS*«^r^A:iOfl>^] *Witt. JbSOC-Sfl^* 

*+ * .'U^® ^ n- 1, -c^c-^Afe £ ite ? *tf ^ c 

1 fl*fcttttllCMO S F 5 >i>* ^ S W*jr 
CCC-MOS |-^>^>^^ ^-^'JtAtAlTV 

A^ts§r, u ^i-flfiaEMtitb-c oa ^ c tJm< 

[00 12] *»W«*«W2ttaiHI*. Sii^ 
^ y- HE«E«r 2 OTKWW * J: ^ tC l, C C »*. 
C0r.{?i.^l<:j:n«, H-7-FtfLb©*3S*R^*!i-bJU 

* * .'i/ tci* v-^ta* ^s-r 6«^itn^ ^ y- 



hfcl©§E£ePttrr*Stl<Z>?8££* <-<D»b*t* 
HSE»*St 2 ©WBEfcTTC** >' * '- p * A ^ t/t 

prciMiW***^*^**. ewe-**. 

[ 0 0 1 3 3 3 *>e, ^04>4U0ftBtttta*. 

*aft*aft@K^». BiwEfluoK 

tV*A©f- *tfW5EE*Ttm*< Bfftf2JteB*.r 

fc. *#^4^f*®te£iH{;fc. 1*^*5***2-* 
feLb®f r -*«-C**'S'4«*. l*«.r-^S«:2^ 

fc. *jffl0*«*£ttttSI*. 1 > * "J *iUC 2 fc * 
[ 0 0 14] 

<9 1 o^fifepi) ) iT, i . El i 

-B3«r«l--CS»f HI (Oil C*te«C*»* 

essm.'SBi:-**. ^E^ofcEBSw^i*. 4<io> 

»J -fe A **ft«l2 FBWl . W 2 

[ 0 0 1 5 ] H 1 ic^TJ: 5tc. WIJUlTIt 

2. M2 l-*-M22K**L'CaWiCM0SI'5>t>A* 
TR 1 , TR2##$a3*VC<,*S. BBKlte^-C. WD 
lt7-Kf3-y, D14dJ:CXD2«^-*«. Wife 
j:tfw2t«-K«L ELtfO^uees. CStf^ilV 

>mttMOS h ^ 
Btt*fl>fe^W**W<**ttSWAtt:J:-j"C«l»5 
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-140329* UMW6-34 928 9#£$R£ 
[ 0 0 1 6 3 «ic, 0 l ©BSM§.tt«e»**>'* * * 
0M.fi*. 7-h"SWii«>€'J^Ml 1 

WMEt l^. 7- F«W 1 *jEfl>**EVWWflM.I* 
SI. S2*B*M*B^r4. CG>«£, B-<7-FB 

wi£icffarr*#«*R>* , J-fe^M2 i tcfcSflW^- 

*!0B*ft«. *<9fc*fcK^-*»D2K§i**lliLS 

[00 1 73 #B*t*-*tf*AM2 HK>f r -*»D2CC 
5&*ffiib£E CMLK5V) feftiitfcft <a> . 

l/CMOS h?>^**TR lfc£C'TR2&ONl#a 
i-r^CitCfco-C, 7-**D24)ttEE (M4.<*5 

v) a»6MOS h9>^>TR2*n-bry-*BS 

2tv-A«S 20^(i^0< te*. f c -^«D2t 
V-XBS2CE>«AMl/<<r9A:lft<C, 
ftVWV* r»EOiB«> * 'J * AM 1 1 Wi?isy- h 

<0^- *H D 2 4s J: V V - ^» S 2 Ki* i; tcSii^Pfl 

« V4sAM2 1 ^.0>#iA*i^Tt>n^^o 
[00183 *««At#Jbr 4BK:l* KBW 1 
fcfMiSEiUfcfc (e) . y-m^BSDtwr 

^JrTR l4d*UfTR2i*ON«ai©a*rAD. >" 
40 *V*A*CiM«a**n*Ci«:WJtOri*4, co> 

*>>ic v - AWi^ojtmte J: ww» v-xaWMo s 

fctvfcMOS h^>^»TR 1 iii;Ci I TR2l>ON^ 
Bt 18 -7 "C t - * ©r, #B»S> Jf * !l * A«C fci »t * * 

I*. 

[0 0 1 9 3 B3ii, ff&MI«>bdl4MS&Babfll 
50 f4/c«^tC*«i, <a > t«-(Die^<D^E*f*« 



*^n-en^o-ct^ 8 @4i*. Bi&*fk«>i#» 

C«fl«S^jE*S^M^fft^>0 * V^fiSS^^Jir- 
^-ilfi^iD^^^t-^/c^lglX'^O , { a ) l« 

<b> £04 (b) ©-rf^fc'J-fe.'H^i^iiSff^WWu: 

«r«T£>' * y*jucE>BB%iftoTV*. 

[ 0 0 2 0] < 92 (O^ifiPlI) *JOT«>S 2 4£g Ml 10 

^<C^2fl>^ifiP9^ti. , iSP«l^^o P@lCfet^C. V- 

Ml l^M2 2£^£frf!n£a>MOS h^>i>^*MT 
R 14aJ:tfMTR2*:Ji3v>*Cl,**. #^ifc«tf>«£tc 

MOS ^>t>^^TR lW^TRSt^t'JTU^ 

r^w*. MBMrtt. Becc-eclis****"!:^ 

*l<W^PI^»2«'»fe«©J;^<fV-^<!:KU 30 

fcMOSI* (BKDTRl. TR2. B54> 

MTR 1 . MTR2) «3>£tfafcMOS b zr £<Oir 
-bZmvmtcXXDY- Mf^*S < SV> fr^Kl, 
Alter*) -5. 

[00221 > * »J -b^f*iS h ^©S 

**1«i&^aff«nflKSOTr*. B7I*. *<*>± 40 
= >0r*+-|-B'CJb*. >*y**MHK 

fcttWBE* U 7- K«W 1 *iE<P&*E0Utf 1 5 V 

JiCJ^SrK&ifca^T*. CCfH-9- FB±CCff 
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[0023] wt. m*iB'>riMf*wm'*&. a**-* 

*>J<fcJtMl 1©9-F«W1*VEW1k:J|EU F 
u-f>*RMOS I- 5>S>*$flr>*'- h^ESD£7V 
Sft(C^ffii,fc« (a> . #flS!Ry*'J-bJlM2 lOf 
- 2 tC^&*PSlh«E0ttl*5 V*6Pttrr * 
<b> 0 C<Di*VWWl«9-F«Wl±«»*"J-b 

VtW. 5?ch"lW>^MOSh7>^A frCC-ir- 
F «ES D <>Si^m±«E«r * «J -fe A«> KIW>K 

[ 0 0 2 4] * *)±)1<D7- 5rtflD2^SiA^ 

have <fl*.<*5v> 9-fbwi± 

«tf-feibM2 1 fc/rOT? sr -*i»D23*&V-*«S2 
OLD MtitME^tti^^n. FU<f>9KMOS Y ? 

[0025] v-^©*®^70&a, »7-f« 

W 1 4>SE* VWViti. 0 - FBK V TOfllllO 3 

fcft. r-^OQ^^tfbn* {(Do e^€aA«: 
#±T*»til«7- F«W 1 «:«mE^ Gfctt 
< e ) , (I^*fiS D ftTWC K H >atiRMO S 

^ > 4? 0>y- h (I^eS D C td«^ i#7 V €:Epfc] o r 
[0026] ±l2AfF^r£^J:n». *3SA>'« L'-fe.'U 

*0. *j|JWK«:j:*t. terA>**iM06B©*fttir 

[0027] < ^4 O^Sfiffl) <D|^5fi««: 

Ml 1-Mnm. 9-FBWl-Wm. -T-^BDl- 
Dn. •?-Kf3-^WD. FU^>S«MOSh^> 



13 

WS. -fc>A7?*SL 1 -SLn. ilttttTIMMI* 

jacci, #i\**mt^cc2. f-^f<A* 
[>:)i)28] .^4<D^ifePil«:4jW^>* , J-k^0*^il 

§ii*«r?f ^ BSK ti^iA* * { ) -b A «tf «C wii 

;*«Ea*epJj[i3ft, t ? hStct^cW(S^SE^ift>n, io 
[0 02 9] nu^-raLLKire 
rat. e©fe«iica i o«c«f j: ^k* i <»&£&rEt 

[ 0 0 3 0 3 $ T. 9 - K»CME*epttll*. MB? 30 

OMBEVEVg^Ottl^^'J-k.'l/ <|31 0 < l> > 

< 0 * t*fi@E# V E V 2 VLkV V E V i (STTOfHN > 
tC^SEf * 'J -b ;UO^ - * ^te^Sit*!! *: 
cn*B2<#S£iW*£T* 0 S2©M** 

^4 J:*W, fft*BMW7»<O0*t- 

4x ^9*+- Ko^ttta}*® 1 1 federal 2^-en 50 
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raa-r*. cc-cit MiLcr. r?-K«wi±o*y 

K^«R S #1* & 9 - K ^3 - DIE J: « 9- K«W 

1 0 0 3 2 3 ffi£/MX#ENP3n**CCb *t»ME 
EV l|£LbC!»*y-b.'Wl->r'<>»ar**S. *> 
cctffcofc-'- FDS i-DSn^aSl^U 
tfcS6^0#ii^7{E^»CC20C«ff^T^*. C 
< I) ) . 9- raWliiO^CO^^'J-b.'U^ 

u # v y ev 1 uric uhL. ttESEAfs-c k ? - 

DS \ -DSi\kt±X^^tU^<OX\ MOS ^^ 

^Tt^lflc c 2 lift* ^ n«ri*£>-e»74*£ttO K 
ttth (c> . 

[0 03 3] IW, aiS^t. .^2<&?S££iJflEtC 

t?«. RSAL, RSAR^«iffc5^ ^-KDSl 
-DSni5J:^DB 1 -DBnOSf4«:TW* <d> . 

£dj/rr* < f > o 

[0034] Z<Dt* % U#^it«E^VEV2UT«> 
>• * \) t.^^M 2 ! «0 WikMt Kt ^ XU'ZVV* 
^-5r«ID2i*&^3n^. G*1*MS*VEV2I2 

-KDSs&#Jjr3'&. c<war«ffiii*^-" kds 
(tr) , 

[0035] CC^at 1 . D*WflME*VEV2J£TF 
*> D . O * ^ V E V 2 fcLL*C*>* >* * x ) ^ .'t 
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wubv - k«w i ±<o> * y -b.'U-e u * i^*e^ v 

E<ESa*C*>* c . > a Su^Jli^^fcDS 1 4dJ:tf 
D S ii tcltifZ? h J -€ y -fe >M* I, a i, iig^Etfs V E V 2 
fcLbtfeQ. &ifc^i3:ofcDS2Ktt£r*>*y 
ir^cco * t *1£*EttV E V 2 IsrpC**. 
{0036] t>A7?f SL l-SLn^r^liT&c: 
<i K «fc 0 , I / * i. Sff # V E V 2 * 0 ffi t ^* * ■ J -b U 

E v 2 j: ♦? * »J -feJtO'r- *a«:itA u^*<»^ 
E#^*&n* ( j > . cn^t^FM^Ei^i. 

**te«T1*. 7- F*fi£ SKWSrKiaET i^Sfc: J: 0 

* * * tc\t ¥ 5 -=E y 45**111*? *> J: t *. 
[ 0 0 3 7] C fttcj: 0 . 0 * I'tggEiPV e y 2#-f 

n*. 5AiU*V^Sff^yEV2Ja±©>'^L»'te.'UtC 

UC. VEV2WT^y*L»-lr.'KO*. OdlMMGE* 

^su±itttfpy>Mf^>n^ < 1 > „ ? 
- f«w i ±©atoy* »j -t .'Koo * ^fiSE^v e 

V Z VLktctt h <t DBl-DBn ^i'C^ift§Si<f 
0. ^^7t^dim#CC 1#HU^*£*-*'C. wBl 
<./>*7£*te3tv6 <m> , 

[0038] ( 5 <P|Sfcfil > *£9i<E0 5 <P^?fc«* 

t i 'Cil2(D§EVEV2^ 1 (OMVEV 1 «fc 
iSStiB^feflfC**. El 1 3 ( a > fcMS 1 <0^^^f^ 
»7Lfc1*!fc£. 1313 <b> (iB2«^*ftf^?7 

[0039] <3S6©3BSfl> *&I»IC«6 
13 1 40)lg^fiSliJj:t>l 1 5CW&fe*flE«iaaE->'C3fl 

•J. ^liSii-^ii^O^^tC^t^^y-b^^^ScT 
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[ o o 4 0 ] /^A<S*^£Kt*6;*SSX*H^C. M.'U 

*^&<t?*;*iC<u,T. mif, *wwa -1155 
♦j. cn*^r*essv*»iEr*o^c tec. 

li. 4fi<D> , *y-b^Ml 1-M2 2£«t4ve*i2-<S«D 
9-K<tWl. W2feJ:Ci l ? :: -^»Dl. D2«:»-r 

[0 04 1 ] $r. #iA**-K^X^i^-3r^K 1 
«j«l:CAK2r7?*t4, ^*y-b^K:#i£o*8£0>^ 
?^CC'ffl^SE«VWD PC*>0, >*y-b;U«cS3A* 

l*V ND J: 0 'J^t*„ * y -b^cr. p u 4 >IE t? ? 

Ji7 ViO, 2tcS 1 ^Jii«feJ:C^2 0[)^WT:'ld 

WD 1 <E«EM J: 9 3 1 ' V WW i V N D<D^ 
[ 0 0 4 2 3 -1«H©M. C <Oik& Z&Vt fcVUCtftK 
KVUO. ft^SD^SsEV2il/. ^~hd^ 

<^^rt^c*«su:ti§ii*$j7iu. cniar^Kiic 

[ 0 0 4 3] £«>$i**1M ^Jlri*ai«r-5?^V 
VD2 6T-6. COVVD2UVVDHCrt^C|£l^ 
50 EC**. COC'^r. *iitl k >^y-fe.'KD9- KlfltC 
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*V-te -UlWWJjy- H ±«HHK:i*VWW± VWD 1 J: 
♦) * # <r V WW t V WD 2 C'SJSM^.to^C £ ^ fx 
ii . V W iVWD 1 0>*SSrlift KP9fC&Sd Sii^ 
lC<C»>^«J^fc, J: 0 *a t «:lf 5 C £ 
IPC**. 

[0044] tt< WE»ff , C«lffla«>WI*ff 

cnw»K2tcasi&»ffl±*ffiVN0^^* 

?4*)lV\t. ai&trjr*!>*A©^-*(i^VWD3 
^entBT*. CCCVWD3t*VWD2J:*!*3i*. c 

i^iaatCWVWWi VWD2 J: Q 5 6CC;fc»a vww 

WW £ V W D 2 C[3«E 4>wiA£4£ < t j * II * .'U * 
VWWiVVD 3©3ErC3 *E>lC&iSU:#iAt?C 

[ 0 0 4 5 1 ±ia<DJ: ^K. «i&**tWWaKl^"C?T 

**4;±t>tc. Si^cc<i»^*y**tc*H/c<5fcii: 
[ o 0 4 6] 5WC, -rf 'J * A«E>jWBIkfcla*^-r*lia 

• i*<Dr-**§lfcJ:cn^a>-b>*7? **2*8Lh 

©* a? «-e#ur * iaa«ww>**« 

[0047] ( m 7 <D^ffiPll > *JM0B 7 <Dg?fc« 

^BlMM^EttMr ab 0 . <-^BSm.^«:@ 1 6 UIth 
T. B16TS*. GUI*. 0*5 12B4Or. 512 
BCC'^>^^ ? ^£ 1 0 24B<O> , * , J-bJU* i . 1 fe> 
A^^*«:2f :: -^«'CftWori^@58^i'r6o 

£<* 10 2 4 Bm&-C?T^/c«>. JWW»»^^BI*-C 
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[0 0483 01 ett^^fc'J-tsAMl 1-Mnm. MO 
Sh3>^**Tr 1-Trn, 9-K»Wi*-Wn, 

tiMOSh?>^A*MO i-MOn**ror. MM 

Wf-^»i*MOS h^>l>**ME 1 -ME n4/r 

i/C -en-en***** >^7?^sl i— slu 

10 $ha^. MOS^>^A^M0 1-MOntfSD 
l-CMBSn. MOS h*>S***ME l-MEnl*S 
D2-CttB£ft*. 

[ 0 0 4 9] WE, 0 1 6 COBMMWSttlilWW 
jf*y-fc*OM£l*. «7-K»WlCC«*«EVE 

« cfll 0MR> «M!t/«:«l**tt*IBl* , Cill*ft«> 
20 [ 0 0 5 0 1 WE, >' * 'J * JHOWa-Wttff 4B 1 8 * 

Mso-cswrri. ^-frflC'Si&^fctf^mtc. sv. 
> *»s 2 - s 2 n tozuwr- *tt*aft*iuh 

SD2*OViOSD 
Ul*lltt/feSEtADA&. C<Otfe*X"7- K®W 1 teg 

2>. c<oi*. ftSts^r-^eaec^bfc^^'J 

HfTUfc?% + 0 3 : Y> . PIMm>«&« 

[0 05 1]PIIMWIi»tl*. *r, SViSD 
i *?B^r^i:C'3|iStr- 5f®D 1 -D 2 n - 

1 ^6 V -^B S!-S2n-1 *«fclf»l6T4 K U 

104). *<D&&&^<D J ?- 5fB<C»^Oftl> ^fc M 

SDS^Ettot. ai&tfWBCMlSbfcWEE* 
ftStS^Df'-^^ai?*!^*. C®^B-C?-K«W 
1 tVWWCCT*t«*»W^* , - , *^«#ii*WT 

6). fcfc, f?ljittS:^«tS^CO>'^ , J'te^«:wiit*» 




(11} 
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*K^Di£/*, STllC^«E7V 



Sh7>^A^MOi { i = 1 - n ) . ME i < i = 1 ZWltftZ* C<0#MX'<7- FftCCSi&MSVWW* 

c i -?c>-fe>;o7 *££-*<?^- 5r<ax»*«r&B ;uK£i^*tTfc>n* 0 c<ot *, ^sw^f- 

OS h I, TM DO i ( i = 1 ) . MD i**Flit^#^03tt*C<r»£k«>. £&*l*tTfon& 

E i (! = !-*> CD2SU&SU ^$J(S^)1f^r- 

*®i*MDO i tr/ror. p»s^«'if ^f r - zmm 10 [ o o 5 6 3 Si&m^wr-twt awte**** "J 

[0053] cXK, 08«^te«^f5*Bll 8»JB5 8C««i,fc-rf*'J-bAiO*i»«r?f 9. COSii*!*, 

(yCW!**. f-"-^(0*i^*^^HH^, SV, ST SSI. SVK£^I£«*tf7V*JH*, ^ilV-X$fi 

2^^ff^^.^7 v^THii, £r<©^?*-SLi-s c s ^m^FJit^mtfs v «p*ih* , ^&s^<o 

y-*«»ii#Kjh«EW>U« V KNOT'S (at ^EfcBtfliT*, «r4a<!;|siB*CC, «&1f:rr-*eStC§ 

v7\ 0 I > . *<Df££T. ^»#^<E^:/r - *«UC tefc^- 7 ?<eai«) ST2^^S 

TS^OVilSTl (CMS**!*.'*:. MM^C)-? SSEfcOttliT*. C0>1^3*CO- FSK£#iA**lttVW 

[ 0 0 5 4 ] «ft»#^r^-^<i«:«iabfe>*»J -b *»*«e>*^-**. *ry-*8«l*#ilv-;MS 
«££iA*ra±*E«*tf5VK2fcirr* (Af?7l [005 7 3 1 0cr>^tJi«> ±£l,fcM7 teXOn 

fc>*»J4zjWC#i^#tT*>n& 05) . .'U'sCC^iA^^tf^. COftft, Si OOAlkffl^O 

ftStS^O-* * 'J -b >L/<^£;^ftftt>£ £ , r. S2 0(C*srJ:}K:-fe>.X9**SL 1-SLn 

£**7lT* {a^ ? 71 0 6> t. **sl 1 -SLnc-en^n^SK 1 

[00553 <SH9©*ttfll> *8G>*ttW** 40 *S«fctfSK 2K£o-C#tf Stlfe^- * ? -7 *DL 1 - 

«Ctt, ^v-A«fl)7 W^y-^W* [005 83 ST, «MW>^«>J«JUM4K«tfi& 

OS H7>^a^MSE 1 ^MSEn*/rorftav- tc^^^ *SK 1 frONK^^br. 

n-Ci"*-rf* , J'feA«c*ii*iW*>*i*»K:ii. SS K 1 ^OFF^iSior. ^-^^^^*-b>^^r* 

2. SVtc**E«iL«7V**D>L. *»v-*«CS *6W*J*rr. tl±««ff«CJ: •j*»»^tc**a*n 

tcSii^iflih*E^ii:5v*entti0. ittt^w rtr»«:r->^-*5»^KH«*aft*. ^ 



(12) 



?1 



[ o o 5 9 ] m&&7tk. r-fy? ^Ma^ten-cc* 

SK2*ONtf&<iO, 

te^LX^*?-'--*^^*? ??lO£&?Z. *r<0 

[0 06 0] 3«e, ^«d»6A^«d. Jbfi*t±. wiA 
@2 l4>7 0-? + -t£ffll'TSil9i-r&. B2 0K* 
^SLl-SLiifcJtO'-te^^^KSK 1. SK2 
1 -b^^ (=!024Q> <D§&*3?3c 

2). <ea>*&. y**^«> 
[006 1 ] vtic s^icf&rtsnfc^-** 

72 0 5 > • PtSS^O^ * *J ^CC'SiA^fl'fcTT 30 
i(^57206:Y)t, MaWjft'J-fe.'^ 
<D£ii**:fi 5 < ^207). ^ft#^<2> * »J 

iA*5SJffl*?f ^W|W*&Afc»S, m^7±, # 

&*tm±&W*-m(iLt ltfi7 C£#1?**. 
[006 2] <*ll l<Z>£fc«> ei22ti1s^<Z:^l 

l/C3fi#otSI*fc*ii*ia^U Cft&fcSJOS* 

2® ( 1 H ©wiA***-* ~0~ Sfcl* ~ 1 " 
( -LOW' W H i ?h' > *-Bw«ic«*T* 
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? h ) or~-*K?*fc#K. £S usance 7- k« 

tc£pi«3n&SE*3*a3Eifirt7\ 3@©g*fflbBilfft?->f 
,»< ? 7 t ic-*lwtciM#3 t*r 3 BeKtt oi&fHatc 4 

[006 31 B2 2<C^#te^£j^^*^ife 

2*i§Oi:i£*. CO§i*#r--*#te@5& ICS** 
t*2fi3 < 1 h) ^r-^^^Stb'f I- , Mftb 
He*m'T£i^2ilr r -**><:*2 3&«0*C.»<? 

rSii^3 J KStlVfc2l£ < I b? h> Or-**^ 

f-Jr^.»<A2 3*il(./*C''<^7T 2 1 ^^w'Mf- 
C4>#£*? r --*£J*BB1 

tiff$<Dt&ic;<X2 3. ^?7t21, .»<A2 4£fl(.< 
r*>*7 i'^4^§w£0T7 ?*3t!\ SiA-**?J:0' 

[0 06 4] gffiLSMK* r&toux j - rstffi 
i#3 j ccij: y^»j7u^3^^^n«en^ai$n 

A:2fi3 ( 1 h> (Df r -3f«:-b>^7?^4.^6. , <^ 
2 4*31^^7t2 1 K!w£U'Cf53#£i**. Ctl 
^ 2 fir - *fc;<*25€:fiU'CSatiUJ r -* ^IftSSS 
2^<E20, 4fg <2 fc>; h) 0>r-^<0±<iLtr ^ h i 
Ttf f ? h*S^f*. cn^^x5^tiS^^^C2<t 

0tCS0^<BWc«Dou t 1 7 

[ 0 0 6 5] «T\ ±tC^^A:§j^rS?if?45 Jr^lsao 

< i ) 

u%^>b»4r^>"e i»-fe.'i't<:#*i*snfc4ig <2 

t h 0 «rff&^ " 0 0 " />^^iA*n/c«l»i I*, b * I* 

n^~#eK:^^v t h i '0 r j^t#^n 
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[0066] l**y-feJWC4fi <2tr?n©ls#*r 
St£3l£*tCtt. >*^yfe*m/a*r»fi§^JEf>?l?£@2 

M<Si&^^ ( J?T^ikf¥(ri:^r. > « y -b*<BLr * 

thO, Vthl, VthS, Vih 3<c#l/C. V t 
hO<Vv KVt h !<Vv2<Vth2<V v3< 
V t h3&SfcrcT3!a3Hcc-*flEV v i . W2. Vv3 

[ 0 0 6 7 ] @ 2 4 CC, KSEPttJ^E©- 

3j <o&mv&. ±x. \mv>&&&£ imo^Wr 

§fci^fct'>*y-fe.»UC-t,3t*ii%V v lJ:OiS< 
i*. rgi&^gjQ^KTj:", 4 63^-* MO' , 

J:03<U TSiA^3j CC^tC^O, 4H^-^ 
'1 T *#*i»fcl*>*y-fejU©l,*t,'iifcV v3 

[0 06 8] >>*l»-fe.'U^<D4fi (2b' ? h> 0> 

#ii*tci5 * y t*©i/ a ^-fi§«JEa>$a$i^k: 

MSWL K&tf<?nA: 4 El©-*' * y -te*MC 1 -MC 4 

oenentc - oo' b or ~io* w i r ©4fi 

ft©? 7 -* "oo" h or mo' ** i i " t*sit 
< l tr? n ©^-^fl -oo oiioii" £2*1-3 
oBfc)-? &<,©?*&. il^C^SfScE-r-**^^ 
fc&KI£8^>*yfe*;^^rft4*i, ±3a©J:^ 
CC1 k^? h08fE©r-**2®ToEtt-?r4fg (2 
tr? h> ©r-* '0 0~ -0 1" "10" "I 1 " t 

i/c. -en-en© 4 n©^-* £ lia^ty -b^tcs 

5 cc-rntf, 8®C'^~*£sat*Te©a:4fl3© 

v tr Ao^grw^itr. * y ©#a«r 2 eecr & 
[0 06 9] jr, tti&«ntcfM^f¥«?Ti<. ><y 

-fc*MC 1 -MC4©U*<,»ii^JGE*:f£l'V t h OKtt 
<E|2 6> . ffl*«OTKot'T«J^Ofc2fg©*3 
-££Wt&T<hZ. C©£*SS4©l£5ii171l (0 1 OMR) 

tcie^^nfc^^tc^D, tt£MT*2mrfe9t* 
rtf 5 c t r«*»«E>u#c^«flE^«*««T * c <t 

r^i^n c02 7> eMfE-ci*. ar^tv-bJtM 
c i ^MC4«:-enenitttr*-b>^^^*@B8SL 

l-SL4tCSii^2fi^-^Wl T (0 I 1 1 ) 45 
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l i fcitu'tjMcu < "o" . enwHD 

>• * l» jUMC 2 C 4 ^^-T > A ^ ^ ^®5S 
SL2--SL4i* 'Low" CCl, < "1" *r??*T 
*> >'*Uir*MC2-MC4CC£i»^*:?T5 # C© 

y^T^Wv i i u*c?t^ b >*y-b«uMC2- 

MC4©l,*<,»gbtfV t h 1 tU^tch, r#ii*i j 

10 [00703 r^^2j (@28> eflkfpctt. * 

Si&^2fiS^^W2T <0 0 1 l>*jr*tffejk 

mc i -MC4K-en-enfcs£r<*>-fe>A? ? ?sss 

L 1 ^SL4K-7?*3tt*. y^E'J-fe.^MC 1**J:0* 
MC2K#$&-r*-fe>j*??*SL 1 teXVSLZ&n 

u^juco ( -o* «r^^^o) , -enia*f©>*y* 

JUMC3fcJ:£*MC4lCfctfT£-fe:x*^ ? *®B8S L 
3fc£CXSL4tf 'Low" CCO < -1' 
*> > , *y-fe^MC3iMC4CCSii^*?i^. C© 
fttf l j ijiutSK »7- K$fl©*ff&#&*iStc 

v2tOt, >*y-b^MC3fcJ:tfMC4©L*^ii 
f^i^3 J ©SW^lclJt-S, 

[007 1 ] rs^3j (02 9) ©ftffri*. * 
SiA^2fS^-^W3T (0 0 0 1 > *y*'J-b.'I# 

mc i -MC4^-en-eniSi^t' *-fe>^^ ?^bks 

Ll-SL4^7?*$i*i 0 jr^V'feJUMC 1, MC 
2. 4dJr^MC3tC^|«'r-&-b>X7^^SL 1. SL 
2. 4dJ:OSL3«:j5l^4,CCO ( ~0" 
30 O) . >^y-te^MC4^jS^r4'fe>A^^^@SSS 
L4i* 'Low" tCO ( "I' *^^^r-6> . >€U 

-b^MC4(c^i\^*?f^. com* rm&*\ s r# 

r. >^y-b^MC4^L*^H^V thSi^t^fe 

r§^3jii**70. cnr±Si^ftf^^7 
o. jc«y*b^MC i -mc 4 tc «en-en 4 «i < 2 b'? 

h)©^'0 0" "0 1** 10" - ll"#£i&S 
n/cCitC^-5. 
40 [0072] Ccr.jr^tcOC, ±M<D&i&&'< l JVr -< 
^7-K«fl^£f)iJPt* i*E«:V v 1 -Vv3fcifti$ 

txtc r§iA^ i j - r§i\#3 j <D3®v>n&?>&<r& 

?T^CitCi:0 1 jt«y<fejUC4ift < 2f 7 ^ ) ©«9« 
«rSiitfCi^*C*So @2 3<00- K*flSfiEEf)FH«r 
«n^n©JBW-cSii**ff?3l©SiA^'J7T^ 

50 [007 3] (2) ^fflU^ 
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sr. 1 jt**)isMcm&*intc2v ? y <4ii> ^ 

-frSSKrH'-C. 03 0*^03 5 &mc*rgaW**. ± 
i&bfc: ( 1 > 0CSiA^i^J:-7-C^$nfc@2 3<D 
J: 5 l£ 4 ft ffcS ftfc-** * »J -fe b * I -HtC*t u r , 
Stm L-«?fW^ 7 - VWilC EltiJOT iestii b«EE£B 3 0 
tC^tM: VJfV t hCXV r l<Vt h 1 <V r 2<V 
t !i 2<V r 3<V t h 3*<-tt^tiiflfc-r^k±V r 
I. Vr2, Vr3iT*. KUfiBIJB^E 
(0f?l£:lig3 1 ir^. CC C, 4 ?-K®tCV r 1 tePiJD 
bri§ffib£tT9tf>ff* risujO 1 J £b, JatflKV r 
2ia*o'V r 3 *eo^*ti§So£tT5*M^*n<en 

i:^irSta30^*3@tf ^Citc^or, **'J-feA> 
[ o 074] r&wb i j - r^au3 j <c-«& 

©ISTEOScSSb*, ID 3 2 J: 5 K 1 iW7 - 

tc^$nA:4iao-rf^i»-fe^MC i ^MC4K«n<e 

n"00" "0 1" •10' "1 1" <2 4 ft ( 2 tr ? 
h) ©r-*#3*iA*nri'**S£«*KbrWB-*- 
cno4fg <2fc? K) 0>&te±tevi&*&ftK£ 
*)2&0>7- ~0 0 0 1 10 11 * ^21^oEi» 

*=>tvc -oo' -or - io" *ir iu. -en 
•enMC i ^MC4cc3*fc*nfc4>©r*tf . cn*=> 

BS0C-m.®tCJ:O 1 > ,j e U-feJUCiatfcStifcfrii <4H> 

[0 07 5] 03 31*. rgtttbi j <s>»ff«:*t>r. 
>'*ii-b»UMC i^MC4©b*i*tf£?^i r »fcepiJD 

C 1 ^MC4i'6Sta^n-fe>A7v?SL I-SL4 
tc^ ?*3n*2tt ( 1£» t) ©f-^RT 1 £iS2$ 
A(£*bfi:SrCft«. @3 4 4*J:0'@3 5li, 

**ve4vrf j etf'fe. , L'MC 1 -MC4CE>b*t*d£7-K 

»(CEf«JDr ftttllbfllSV r 2 to J:tf V r 3 &<DPM. 
toAtf, r^mu2j r^o3j ©wfcffKij: 

??SL l-SL4iC?**Sn«&SfS (lt'?h)0 
r-*RT2fc«fctfRT3**bfc0'C*>&. UJtfl> 

H ( l fc? h ) ©r-*RT 1-RT3I*B! 5©«iB 
b^-fSfcftHWttiCJiO. jJ*y**K:ffilt*nri- 
fc4S(2t'?h)©f-> fc 00' - 0T "* 1 0" 
Ml" tC3fcfc3n£„ 

[0 07 6] cej^tcb-c. ajA*BRtc 
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1 j - f£tiJb3j 0>3ia©SI8S3l/«lf5CCJ:»J. >*«J 
■b^«c«j&*nifc4tt (2 tr? M «XMcc«WUA:2 
M)?- **:8dibr- *&&@S*2 K J: r 2 fi&Dr 
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